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California agriculture employs pyrethroid and organophosphate insecticides to control insectsin
orchards and other crops. Diazinon and esfenvalerate were selected for this study due to their
application overlaps. Toxicological and biochemical responses of fathead minnow larvae,
Pimephal es promelas, exposed singly and in combinations to esfenval erate and diazinon were
determined. Exposures were 96 h static-renewal tests using standard Environmental Protection
Agency (USEPA) acute toxicity test methods. Following pesticide exposures, larvae were
evaluated for carboxylesterase and acetylcholinesterase activity, and histopathological effects.
Carboxylesterase activity was examined due to its potential to play an important rolein
mediating the toxicity of both organophosphates and pyrethroids. In vivo studies demonstrated
that diazinon significantly inhibited carboxylesterase activity at nominal water concentrations as
low as 50 pg/L. However esfenvalerate did not affect carboxylesterase activity at any
concentration tested. Liver glycogen depletion, the only histopathological effect observed, was
demonstrated with the individual pesticides and pesticide combinations (i.e., mixtures). The
combinations of diazinon and esfenval erate caused acute toxicity to fathead minnow larvae and
appeared to be dlightly more than additive (i.e., synergistic) in all three tests. Potential pesticide
interactions must be addressed when devel oping total maximum daily loads (TMDLS) for
diazinon.
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